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[if i ] 

^7fe<^4"l>^^^ 8 0 0 nm*^ 8 5 0 nmlT-^P^^v^f tl^ttt^t^^tif T 

Hlo ^±^ftuie#i E3 ffi >n xa Ga (i- X a) Asii^iSt^lc 
. ft) IS I n ffl j&ifc x a 0 . 0 5* 5 b0. 2 0£~e<7>$EH<7>v^-f*ijb*<7>f6£i:<5.M# 

[If ^JI 2 ] 

it*I<50 4»'l^fe^** 8 0 0 nm*^ 8 5 0 n m * ~2<7> M <?> -? ti 1r ~f £ ¥i§£#7fc*TT 

^ 4<Hl-3 ^±.<^ftuie#i 3 Jl In xa Ga (i- X a) AsiHi^Sit^C 
. ft) IB I n <?> ffl^it x a ** 0 . 0 5 h 0 . 2 0*"?<?>SEH<7>v>i , ;h.&*<7>ffi*i:5.S# 

[If ^JI 3 ] 

i: & i: i-^.M^Jl 1 tfclilf JRJI2 tcIB«<^^i|#7t*To 
[If *JM4 ] 

note Pistes- * *i£ #hoibm^#f **i&im-<5ojfj¥**-ts c t itnm t-tzm&m 



[000 1 ] 
[ 0 0 0 2 ] 

^'frfe^ fc* 8 0 0 n mfc* «b 8 5 0 nmiT^'SIST'fflUbtlS A-n-^ $ ^ 
■vt>h7U-F (Super Luminescent D i 0 d e . KT> $ lc S L D bn. ) li . t£ x 

[ 0 0 0 3 ] 

M^^nittt^t^T-i)5^s s l d t is] titc m%.<7> 7. ^ ? h ,1 ^mm-^^-t § . 3 

§ ^i>#c u - -»f LTWTt^fi^^) t <7> 5 . S*R* S GaAs!l)^4*l 8 7 0 ^1 
1 0 0 nm^ftl^T'^tt-S^il^U --f icfcv^Tli. v£14JS § #P 18 <?>ttW 

tLT, I nGaAsi) s fflObti> 6 ~ 1 0 n m<^IB H h #F IB I? ( if #P <^> 

db<?> I n 1iB.i8.i£i)*m%.2 ft 5 (Mx.lt. iff ff^CiSU #M) . 
[ 0 0 0 4 ] 

* fc. 8 0 0~ 8 7 0 nm^ft^T'Mv^ti5 >t it ifig g§ ic fcv^T It . #Pil:G aA 

iff fF^tilK 2 #M) . £4?. ^ttlS^fllfiK-t £#P J1<7)«W t LT I 
n 0. 03 Ga 0. 9 7As^fflv>, tpli^HJI (If^p^)*!) ib*3nm-e^ 780 
nm^jlkM&T°^k-? Z^mWl -*f<r>ftffi ^|^£ ftTv>5 ( fj x li . =f f >C iS£ 2 # M 

) o 

[ 0 0 0 5 ] 

3 z S L D \z it , fij m _L ^ ft^ ^ <b x # u - <fc 9 t K v^>t x ^ ^ ^ ,i ¥ 

[JRffF^:^ 1 ] 05-226789 

[iff ff£iSK 2 ] iff Pi¥ 0 5 - 1 7 5 5 9 8 

[ifffF^^3 ] iff If 0 1 - 1 7 9 4 8 8 

[ifffF^^4 ] iff fH BH 57-109387 

[ 0 0 0 6 ] 

L^L. J; 7 * _h Ir3 iff fF^^lclg^ ^ l^6n 

mlU^)G aAsIitli I n G a A s UTffli^i 1 , 80 0 — 85 Onm 



$nrz¥#frl> -^Tli. _hfe*>#pJlJ¥a*3 nm^o%)tfeI^^ 7 8 0 nmir&oT 
5 ft^ K: J: * 40 #3 *^ #p IS k: I n x a G a ( i - x a ) As^fflv*£Bf|>Hic<7> 
ck 7 i'S^ftPl^fb^'li^flf , £fc#pJSk: I n^U^fc'IftTiuI n 0 . 03 
G a o . 9 7 A s ffl * fc#> . t&T M ic j£ H i" § fU * % ft 5f \z m % Z t 

[ 0 0 0 7 ] 

*ftW\*z<n £ ttm&-&Mft-tzrzdbtz1t$tirz%<7>~Z. #PiwJI^ 4 6 n m * it 
[ 0 0 0 8 ] 

Mi^)*tfHT, it^Ji i \z&z>mn\$. mmm t mmmmmizn %nrz#pm t 

frh %zm.=H$F i -&Wl9tii?-tZ5£&m-&m*.. IEft*>#'frfeJI**8 0 0nmi^ 8 5 0 n 
miT^F^uf tifc^tt5^i|#)l:if T'JooT, <H1 o W _h <n ffi IQ#p H 
fc* x In xa Ga (i-xa) Asift^iSfc^lc, ilfil nOlJSJtx a^O. 05 
jb*<b0. 2 0*T?<7>fBH<7>v^i'ti*^fft*i:S. ^#p!ST'£>9. bu P M ~& M~t £ 

[ 0 0 0 9 ] 

L . M#P IB I n x a G a ( l - x a) AsSi^ifirSiftk:, In ^m.f&it x a 
M#FlirtT^-f S^fl^lSO . 3 5%i^lSl. 5 % £ T<7>iEH<m*-f *i&><7>te 

[0010] 

If^Jl 2 tc-fi^^BHli. ftlgJB i:gOIB|5f!Slglc«*tifc#pJB ^ ii^'fciiftt 
FfclSBCfr-t-S^ttlSfcllt*.* i^i(iB<7> tf'frfeJI 8 0 0 n m ^ «b 8 5 0 nm*7^)B^v> 
f tift^f t^#i|#tif T-$)oT, ^ft< ktl o^±<7)gOie#plB3t>». In xa G 
a (i- xa )Asll*^'5r§i:^lc.Btigein<^ffl^tbxa)b s 0. 0 5*^0. 201 
-C<*>ffiH*>v>-f*i**<7>fft%i:S. ^#P IS T- £> 0 . bO IQ^ # P 11 * * £ ^ & < i: 1 o 
^±^HIBM^#P **ffe<?>v>i* tl fc^fiOifia^ #P K ^ + -v -/ftlSttS 

[001 1 ] 

ittFiAM n xa Ga ( 1 _ xa )AsJII;b>'b3:£fcrtlc. I n^fi^ltx a 
ft*. M#pJgflT£-f Ste^fMi^lSO . 3 5%**«bl&l. 5 % * T<7>iEH<m*-f ti^^ofl 

* t tztb. fe=?m\zmn < mm&'&^^MT* § sggicj&TM tKtK'i 

& Z t ib*T* § -5 o 
[0012] 

it^Ji 3 iz&zmmt. m^M i * tz itm 2 \z &\>x . &soie^#pis^. 

[0013] 

c ^^f^lc J: O . mmm l * iist^Jl 2 ^#jH[c7jn;c . §^#plS*»ll& 2 . 5nm^ 



T § s '&%:cr>¥^'fc?cMl L \Zlt L T . ^'frfe^** 8 0 0 n <o 8 5 0 n m £ T^SIS 
[0014] 
[0015] 

c <^fli^ic j: *) . at i 3 *T-<^v^-f 1 m^m^izwz. . ^njiica- 
* n & * s i&(b] - <?> m m % £ tz . _hie<?> «* ^ #f js m 

[fEBH^^s] 
[0016] 

s S#Pi*'I n xa Ga ( 1 _ xa )As)H*^^:St4 J eic. I n^I^Jtx a**, S 

[mn^mu-t § tzdbcom.&torim] 

[0017] 

WT, *^BH^ — ji 3 * «y h f -i ir- H (Super Luminescent Diodeo lilT 

m i ^mn^mm^mmiz&z sldi o o ^^mmm. (mi ( a ) ) t Bfffifltis 

(01 (b) ) cD-M-Z^-?mT°£>Z, 0 1 (a) tc^-^-l 0 ^fflv^T^i-g^liflJ^^ 
it t t£Z> ') v y^T-i. »J . 1 1 *m^-Z^-?mfrl$ti!kWffit&X°& *) , W^f 2 0^m^ 

X^-tffifrl$ytt)*2$$l2 ti&v^t!* (lilTx #a#ft^ i: v> 7 „ ) . f & *> *> . 

[0018] 

01 ( b ) li . 01 (a) ic^tSLD 1 0 0 ^A-BilT«i>5. 01 ( b ) tc ^ f 
J: 7 lz . SLDI 0 0 It . ^mfa^M It, 9 => v Y M 2 t . 3 t . 

t . ^mwmn i <7)mm (tmco^m&m 2-5 ^mm^firzmmmtmnm^mt^i 

0 ) _h<J0^ffi 9 

[0019] 

*%B(]^SLD 1 0 0!J, 8 0 0 - 8 5 0 n m <?> t£ ic ffl u ^tl5t^T*-5o 

^^#Sil !Jn-G aAsSlxT-f>4. ^i»#S«l^LTtt. I I I - V cD^mft* ffl 

n&zt. mVtfrVcWifoftfr ^ Tv^ c t , <?)§itt#!b^G a A slft^fflv^^ 

[ 0 0 2 0 ] 

GaAstfa, ■mi L <7>WMf%b*jEll<7)3Mfg. £ *) ±% ^tzdh. n-GaAsS 

mit p - g a a s *> ntxmf}^^. ^'\±m 3 1 ^isi^ti 9 t 

T <?> j?E Bt . =1 y 9 9 h m 6 l^)fi8 IT^ffil *) ^Sk^tzdb. ^m^MM 1 ^MM 

1 len-G aA s Si^fflv^ t ^T'*>5. 

[ 0 0 2 1 ] 

?77Fi2lin-Al x |)Ga ( 1 _ xb )As/l)b^ ; 5r^)c Al xb Ga ( i — x 
b) As tt. G a A s ^fSS^IH^ T^^t&T^^ ff 7 XB^^I^SIT 



BTtfm~?&&<, ZZT*. xbl±B§0. 4T'*>*), ^aftlSttlSlXl 0 18 cm" 3 , 
mmitm 2 M mT£> £ . nl^^ilUTIi, S i WalT£>£ . 

[ 0 0 2 2 ] 

3 It. #pmt)*T y H - 7°<7> In xa Ga ( i - x a ) As tffl^^WS *K 
ili^7> 1 xc Ga (i- xc ) As^ffluTJfM^tlS. In 

xa Ga (i-xa) As tt^Sf l^tfctSCtlc ioT^Tt^lf ^$*|filJi$ 

[ 0 0 2 3 ] 

#Ffflti 2 MM^ft Ml ^fiM^#FJi^ I nffii^Itx a tt 0 . 10 T 2h 
*) . 12^S1^#PI^ I nIMttx alJI§0. 0 2Tt»D> J¥ $ 14 ^T ft 3 n mT£> 

i ffl/^tbx c itm 0.25 ts>s. 0 2 it. #pm<7>mm t ¥tyt^^ t<r>m&-& i n com. 

ftitt x a £ ^ 7 > - 9 \z L T^i" ST* -5 . EI 2 lc ^ -* «k 7 lz . I n ^I^itx a i'O . 
1 0 <r> t £ co > ■ H ^ >y -7° a «§ 8 4 0 n m T * 0 . 0 . 0 2^ki^^>^t'V 
~y° ft 4% t 4 l§ 8 1 0 n m T *> 5 . 
[ 0 0 2 4 ] 

133 lis 2 fiMT. &ftfS<7>#FJS**2 JBjt»^**«ttJB 3 ^lanUBT 

03lcfcv^T. E c tifeip^^S^^ * ^ *?-mfc^^ L . EvlJiffil^ia 

;:t\ mi ^#FJitt. J9£ fc* d i T. H ^ * 'V 7°ftj| A i coit^^Lit't -5 =k 7 ic 

* o T 4? 9 . l2^#Pili, i¥ 3 fc* d 2 T . ^OK^ffV^tlA 2 (7) ^^ fE^i" £ =k 
7 icSoTv^, _hlfiT^ Lfci^C, ttPl^ll^ d i i: d 2 tli^] - tt5. HSJi 
<7> I? £ d b 14 . ^ T fa] — T 1 0 n m i: "t § o 
[ 0 0 2 5 ] 

?7n'i4 1ip-Al xb Ga ( 1 - x b ) Asifrb*^ Slil&lXl 

0 1 8 c m" 3 . m M It m 2 ix m T * £ . ft x ? 7 -v K JS 4 + tc S It ^> tl /c x. -y * y rffl. 
it JS 5 14 . I nG aP^b^:^ 5 nmt*i>§o ^ y 9 ^ h M 6 It . p + - G 
aAsi^bi^ ^^tl)$ttl& 1X1 0 1 9 cm -3 . JS J? 14 «§ 1 m mT*>S. p ^<7) 
^ittLTU, #Ux.t4\ Zn^*f®T*^o 

[ 0 0 2 6 ] 

ft . 3>?nB6I^)ti (WT, pfffitvn. ) 8^>?7h/f6M4. S 

1 02*^44 7 tcl£l+ ft£ =1 > 9 ? h fr — i %A LxmM^\zm^c^ *IT v> § 

o 

[ 0 0 2 7 ] 

WT\ #IEflJ<*>lifltetf>0Aglc&.5 S L D 1 0 0 ^fr^C^v^> 0®^fflv^Tt£Hfl 
t«. *i\ 0 4 ( a ) ic^-t Jc 7 le. n-GaAs fc> <b ft S #4S#**R 1^(100) 
ffl _h ic. n — A 1 x b G a ( 1 _ x b ) A s JI ^ ft § ^ ^ -v K JI 2 . t > K — "7* <7) I n 

xa Ga (1— xa) As<7) ^ : ' 3 'S i:T,>K ' _ " 7 ° <^ A 1 x c G a (i_ xc )Asl^^H 
h ft S 3. p-Al xb Ga ( 1 _ xb )AsJBi> i ^ftS^9*yHIB4. =fc V 

. p+-GaAs* i ^^3y?ni6^« c<50)KSlcitf*-tS (IS 1 ) . HT\ 
?7n , i4o Sit JB 3 =fc *) <7> fi U \z . p — I n G a P h ft S v * y f ffiih 18 5 

[ 0 0 2 8 ] 

iiie^^iii^Jf 2-6 a. #0xti\ MOVPE (MetalOrgani c Vap 
or Phase Epitaxy) f <?)Si$fflv^Titll^ti4^, * <r> fkco Mf * ffl 
uTJf^tS^TUu. n ^<7>^?f4^ t L T ii . fJ x. If . Si^^fflv^tl. p 

mco^fm^} t LT It. Mx.lt. Znf ii'fflv^ti*. fc^L, *f&B)|(7>iiffl 14 » - tl ^> <7> 
7U^ PK>^ £ tl £ «b ^0 T 14 ft < . ftiL<50 7U^T * o T «t «k o 
[ 0 0 2 9 ] 



s 2 m m s 1 5 n m . is J: V . 1 m m 3- T* -5 „ ft * v£ '14 18 3 It * _h K T M W L IB 

<?> j# * ir i- s tts. ^le^^^ii^w 2 . 4. 5. 6 *<v^fffl.%!imm\$. 
^m^mm. n*^ %n?n. Mx.it. 1 x 1 0 1 8 cm - 3 . 1 x 1 0 1 8 c m _ 3 . 

1X1 0 1 8 cm" 3 feJ;VlXl 0 1 9 cm" 3 gST'i)^. 
[ 0 0 3 0 ] 

$ lcP!^£ *l£ t<^TMift < . 2. 5 nm*^ 5 nmlT'^lH^v^f tl^T't J:v\ 
[ 0 0 3 1 ] 

m»nm J ^JSBTfciett LfcJ;7lc, 8 0 0-850 nmftfi^SM-Pffl 

v^^4i#7t*T icfcv^T » + tLTli. 1^6-1 OnmSS^GaA 

s fli ZfzltA 1 fflfiKJtfc*&%<oA 1 G a A s H*fl|v^„ is , « 18 * Pi S JB t LT 

lfflj*lt**0. 2-0. 3 mm<7> A 1 G a A s Jg**ffl u <b ft S . 3 ti ^> #p jg t pf^/B 
i: *ffl v^T f67t^J*^ff tlfclUT 1 jt>*# «b fix -5 o 
[ 0 0 3 2 ] 

— ft. I nGaAsI^ttPllcfflv^ctlcJ:^ c ^ JB tc JEE iffiS * * f&£ $ i± -5 C 
hfrXB . G a A sTMiffitT^JgT*13|LTv^ 2o^)a-> K^)7 #FJ8 Affile 3 ? 
ft ^7 ft<^1r$]MM Ij'Ii^O K & fc — Ji frh&tz^^'i *?-XMp\$\\zm^ V -<>i^W L 

f ft ^ *> s ^flg-S^<50/h 2 ^ > K % * - ^ <r>m\&^m<r> 'Outset *»T' § § . * 
<^fca6. I nG aAsl^#Pii:fflv^:lf#PT'U, ^4uaA^f t 'J 

i^So L ^ L ft**«b . t^*co^ip#7t*^Tti. 8 0 0 ^8 5 Onm^ftl^T'lJfflt^ 
[ 0 0 3 3 ] 

3 *u±x fj x ti#fP3Ci$; 2 tcIQ« $ fix tf'frfe^fc* 8 0 0 nmi 0 ^fife^^Bti tcfl 
-*r<7>m~Z\*. Infflj£it**0. 0 3SS^I nGaAsI^MIStcffl 

u:t<7)J:§^^T^§ 0 Z^Sli^mBHlC^lA*, . *%BH<^^ai#^*^ tC t+ 3 # F 
i^H^Tifc i^f I n ffl/^tb<7) iKlov^Tliit?i. 
[ 0 0 3 4 ] 

#Pitl< Ltw< i: . ^i?lc#FJS^JfTJSU^^<^J¥2<^fii^§^*f^IItftSo 
frfrZ If =t m i> ~* ^ <7) j? $ cry m h %' m & t ft *J § J? $ fl . 2 . 5nmlS"e*4. 
^TTii, I nGaAs^)#Pi^Tit2. 5 nmJ: L, #pB^))l^tt2. 5 n m lil 

I nlitt^^KLTu<^ #FIJ:GaAsS«f twISf^I 
a" tc J; *) B:W <r> ffi B ^ ti ft < ft ^ . fe^ ft* £ IS H '14 ^ m B t ft ») $6 ^6 « I n ffi^Jt li . 
0. 2ggT'*^o #Pi^)I nft^Jt^li^O. 2 fc L . #FJB<?> I n ffl 

/j^tbtt 0 . 2 WTtfl,. 
[ 0 0 3 5 ] 

_hie<Jo k ^dt<?>^***^^a*> ft ^m^commizm . #p^<^inia^ 

it* 0. 0 3 i: Ls AlGaAs ^SJ1<?> A 1 ffl^tb* 0 . 3tt4!:, JBE«IS*lc =t § 
Jr * — Ji t ti \^ * — ^ ^* > K 3z ^ ji — M It 1 3 — 1 4 m e V t ft -5 . 3 <?> x ^ 
i^f-lli, liS^x^iif-(kT. ::t\ TlifiHT'3 0 OKtL, k ti * >i V ~? 
>SlT*f>5. )2 5. 9meV^)^^fT'i)4/:ft, 1 3^1 4me V^x^i^f- 

^ x it mm h wiztfiLx >i ^mj&miAL\zy£frm{%Lx & < z t itx b ft 

[ 0 0 3 6 ] 

c<^Jc7lc. t^^^^ipfr^aTT'tt. I n ffl^ltib*fiv^ z t ft if. #p«wi«i)*iff 
miz ft $ tlTv^ft tztzSb. 5 nmWT<^#FIBJ?T^v^^jpJ#*#S C t ^XB ft 
i^fc. Inffl/^tb^O. 0 5JJl±, tftfe^, 2 2 - 2 3 meVgHiU 



is < 3 t T' § l> J; 7 ic L „ 
[ 0 0 3 7 ] 

I n G a A s HI £ # P m lc ffl I nl&/&tL^?S <-fhZh\z^^X. 

J; o T . I njfT**^>? 5*-^ 3>^ffi^^£ ft ffl # F IB ^ ffi S'ffi % ftl 

[ 0 0 3 8 ] 

#pi<» I n myitis =k VJ¥ £ £ * 0. 0 5 Jc V 2 . 5 n m ^ L . 

A 1 G a A s mmm^A 1 ffi^tb^ 0 . 3 t -t& t . H *r * v y^^lt 8 0 0 n mg 

stis. ±.ie<^^^ (j^t, n^iish^. ) t mmcoMi&-?#pm<om2 * 5 n 

mU fzM&. K ^ v v y'^^lt 8 5 0 n m^lJg t ft £ . mi t fs]ti^ 

8«T'#Pi^) I n ffl^it^ 0 . 2 t L K *c * v -ffc&\$ 8 5 0 n t 

ft -6 o 

[ 0 0 3 9 ] 

±IB<7> J: 7 ^c^HHli. #pJB<7) I nffi/^it*. J: 0 . 0 5- 0. 2 

£> «k V 2 . 5 — 5 nmtfS: hlCioT, M <?> * * #J lc fij ffl i" § C t ^T' § . 
8 0 0 — 8 5 0 nm^ftl^fEv^ * h 'i^ffiiH^o^v^^flJWfcW* 3 t fc*-?§ 
5if#PtMT'IU<7)-?J>^. ft*?. * f& Bfl <?> il ft! li . ±IQ<^ ^^ap-*^ 2 . 4 — 
6 <t>J1 J¥fc =fc v^fffl.%imf&\z Mfc £ ft* t lift < . ftH^Ji J¥U J: v^frfcJfo o 
T «t <k v» o 
[ 0 0 4 0 ] 

YKlz. ±iB*>&#*$#J8 2 - 6 *0j£Lfc&tf>«tIIlcov>Tifc«j-*-S. *i\ 0 4 (a 
) tc ^i" £ 7 ic. 7 * h M v r ^ 7 ^ J$if ^ ffl T . 'J "V 0 #a» 20U 

^ff>/£ir£o 'i 'vy^i o^I^^^u, [0 l ni^^^^v^xi^^U 

£ (IS 2 ) . 
[ 0 0 4 1 ] 

ai v ^> rFlihJl 5 k 1 ) ^ftffifflj^ipffcfli ( ? 7 -v K Jg 4 J: U u > ? ^ h Ig 6 ) % 1% 
iL, 'J -v ^*gM 0 2 0 fct^*t5^ii%^t« (IS 3 o 04 ( b ) 

[ 0 0 4 2 ] 

3 -?#BI3t£ JF2i£ L fc^. ECRCElectron Cyclotron Re 
sonance) . CVD (Chemical Vapour Depos i tion) 

V^^vS^fflv^T S i 0 2 <r>&mm 7 %Wtf&-f Z> (IS4 . 13 4 ( c ) #M) . IS4 T* 
S i 0 2 ^Ifeli 7 ^ff^^: L t B . 7 * h >) V 9"? -7 t iHm^^m^^T . ') v \ 0 
_L<7> S i 0 2 fli^ I^S Ln>?n*-i lyXh ^° ? - > ( WT, =i 

i; 9 ? h * - ^ ff^ffl LyXF^'?->hvn. ) R 2 tf^tli H4 (c) 

[ 0 0 4 3 ] 

^>r-*tfflv^ 'J •yygn 0 _h <^ S i O 2 AS * 1^* L =! > 9 7 h — >i it IfZ tfK~t Z> ( X 

ne o 04 ( d ) #M) o ft is , xn e t a . ^ > ■ 9 ^ h * - >i^w^ ltzWl, ^ > ? ^ 

N * - ff^^ffl V it X h ^° 9 - > R 2 * ^it t ^ t ~f -5 . 
[ 0 0 4 4 ] 

Jl^^^VlC J: o T±tf* L . Dti8tW4 (Ig7„ 05(e) #M) 0 Ig7T 



( f ) #M) . is 8 -zmfenms ax-^&famwL 1 * Ltz^. n ts 9 s^^ts 

(Ig9. [3 5 ( g ) # M ) . - ft Jc *) S L D 1 0 0 t)*m h ft £ . 
[ 0 0 4 5 ] 

HI 6 It s _hie<7> J: "7 JC L T fFSSI 3 ft S L D 1 0 0 T# <b ft tz x - 7 h ^ <r> 1 fj % 
^t0?*5. H 6 tc^-tfjT tt s tt7^fc*6 0mW. ft^I* , 8 4 0 nm, ¥ffi*Sfc* 2 
7 n m<?>3lifro7t**»'b ftTv^& „ I 1 n 4 J:12<?)# 

P M h <?> IEt£ x ^ ? h ^ t ft* vt <b £Mc *3 ^ 3 ft . — it t & o x - ? N 4, % L 
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